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yRK 576.895.421 

nOJIOBAH IIEPEJJAMA BMPYCA KJIEIIJEBOrO 3HI];E<DAJIHTA 
y HKCOAOBbIX KJIEmEH (IXODIDAE) 

C. II. ^yHHXHH, JI. CTe^jyTKHHa, M. B. KopojieB, 

EL A. PemeTHiiKOB, T. A. Xo3HHCKaa 

MHCTHTyT nojiHOMnejiHTa h BnpycHbix 3Hii;e(j)ajiHTOB AMH CCCP, MocKBa 

B ycJiOBHHx 3KcnepnMeHTa nojiOBaa nepe^aqa Bnpyca KjiemeBoro aHije^ajiirra ot 3apa>KeH- 
hbix caMijOB He3apa>KeHHbiM caMKaM HMejia MecTO b 50% cJiy^aeB (6 H3 12) y Ixodes persulcatus 
n b 6.2% (1 H3 16) y Hyalomma anatolicum. IIpH 3JieKTpoHHO-MHKpocKonnqecKOM H3yqeHHH no- 
jioboh cncTeMbi 3apa>neHHbix BnpycoM KjiemeBoro arnica jnrra caMu,OB HKco,n;oBbix Kjiemeii MHoro- 
HHCJieHHbie Mop^ojiorn^ecKH 3pejibie BnpycHbie qacTHipa 6hjih o6Hapy>KeHbi b npocBeTax 3Hflo- 
njia3MaTHqecKoro peTHKyjiyMa h BaKyojmx KOMHJieKca rojib,n;>Kii cnepMaTOijHTOB, a TaK>Ke — 
b accoiniaijHH c Tpy6<iaTbiMH ajieMeHTaMH cnepMaTHfl. 

B jiHTepaType HMeeTca hcckojibko coo6m;eHHH o pacnpocTpaHeHHH ap6oBnpycoB 
b nonyjimjHax nepeHOCHHKOB npn nepeflaae ot 3apa>KeHHLix caMi],0B He3apa>KeHHLiM 
caMKaM co cnepMOH hjih ceKpeTaMH npnji;aTOHHBix nojioBLix >Kejie3. Tan, nojiOBOH 
nyTb nepe^aan Bnpyca a^pimaHCKOH jmxopa,a;KH cbhhch OTMeaeH y KJiemen Ornitho- 
doros moubata (Plowright e. a., 1974). TaKaa me nepe^aaa Bnpyca Jlanpocc nona- 
3ana 3KcnepnMeHTajibH0 y KOMapoB Aedes triseriatus (Thompson, Beaty, 1977). 
MacmTa6bi 3Toro hbjichhh n ero pojib b ^HHaMnne npnpo^Htix nonyjiHn,nn BnpycoB 
c TpaHCMHCCHBHon nepeftaaen He H3yaeHBi. TeM He MeHee caM (j)aKT cynjecTBOBa- 
hhh nojiOBoro nyra nepe^ann ap6oBnpycoB y nepeHOCHHKOB npn Hajinann y hhx 
TpaHCOBapnajibHon n TpaHC({)a30B0H nepe^aan npe^nojiaraeT bo3mo>khoctb «n;HpKy- 
jihh;hh» apSoBnpycoB 6e3 yaacraa no3BOHoaHBix. 

B HaCToam;eM coo6m;eHHH npHBO^aTca pe3yjibTaTbi BnpycojiornnecKoro n ajien- 
TpOHHo-MHKpocKonnnecKoro H3yaeHna nojioBoro nyTH nepe^aan Bnpyca KJiem;e- 
soro 3HH;e(|)ajiHTa (K9) y hkcoji;oblix KJiemeii. 

MATEPHAJI H METOJJbl 

9KcnepnMeHTLi 6 lijih npoBejjeHBi c KJiem;aMH Ixodes persulcatus n Hyalomma 
anatolicum nepBoro jiaSopaTopHoro noKOjiemia. Hhm(J) I. persulcatus 3apa>Kajin 
npn ecTeCTBeHHOM KopMJieHnn Ha nmJmijHpoBaHHBix BnpycoM K9 (niTaMM JIK-26) 
2—4-ji;HeBHLix 6ejibix MBimax b nepnoji; BnpyceMnn (HyHnxnH n j^p., 1981). IIo- 
CKOJibKy no Mepe HacBinjeHna hhm$ Ha cocyHKax MaTepn Haamiajm nx o6beji;aTb, 
b 3aKJH0HHTejibH0n $a3e KopMJieHna — nocjie^Hne 1—2 cyTOK — cocyHKn coji;ep- 
>Kajincb OTji;ejibHo ot B3pocjibix MLimeii. HannTaBmnecH hhm^li 6bijih noMemeHBi 
bo Bjia>KHLie KaMepti n coji;ep>KajiHCB ji;o jihhbkh npn TeMnepaType 24 — 26 °C. 
B MOMeHT jihhbkh caMijbi 6 lijih 0 Tji;ejieHH ot caMOK n coji;ep>KajiHCB b KaMepax 
45 cyTOK, nocjie aero 15 caMpoB 6 lijih HH^nBH^yajibHO o6cjie,n;oBaHBi Ha Hajinnne 
Bnpyca. HH^nKaipm Bnpyca 6mia ocymecTBjieHa BHyTpnM03roBLiM 3apa>KeHneM 
cycneH3nen Kjiemen 2—4 -ahcbhlix SejiBix Mbimen. 06beM HHOKyjiHTa 0.03 mji. 

rtapajuiejiBHo c KopMJieHneM KJiemen Ha 3apa>neHHLix Mbimax 6lijio npoBeji;eHo 
KopMJieHne hhm$ H3 btoh me napTnn Ha He 3 apa>neHHLix >khbothbix. Kan n b nep- 
bom cjiyaae, b momcht jihhbkh caMijBi 6bijih OT^ejieHBi ot caMOK. 

Haamiaa c 45-ro ji;Ha nocjie OKOHaaHna jihhbkh 3apa>KeHHBie caMijbi no,n;ca>KH- 
BajiHCB b KaMepbi k He3apa>KeHHBiM caMKaM. Kaa^aa napa coji;ep>KajiacB b ot/jcjib- 
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hoh KaMepe. Ha 10-e, 16-e h 30-e cyTKH nocjie KonyjiHH,HH caMijBi h cbmkh 6bijih 
o6cjie^;oBaHBi Ha HajiHnne Bnpyca. O^Ha rpynna caMOK (5 oco6en) Ha 30-h 
nocjie KonyjiHH,HH 6BiJia noMem,eHa Ha KpojiHKa am HacBim,eHHH. HanHTaBninecH 
caMKH co^;ep>KajiHCB ao nojiyneHHH KJia^OK bo BJia>KHBix KaMepax b TepMOCTaTe 
npn TeMnepaType 26 °C. Rjia^KH 6bijih o6cjieAOBaHBi Ha HajiHHne Bnpyca. 

CaMH,Bi H. anatolicum 6bijih 3apa>KeHBi Ha MopcKHX CBHHKax. IlocKOJiBKy 
y 3THX >KHBOTHBIX npH K9 HanpHJKCHHaH BHpyceMHH He pa3BHBaeTCH, H,HpKyJIHH,HH 
Bnpyca b KpoBH 6Bma BBi3BaHa BBe^eHneM b KpoBHHoe pycjio oneHB Sojibhihx aos 
Bnpyca 1.5—2.5xl0 8 LD 50 (BHyTpnM03roBBie aobbi am 6ejiBix MBirnen). 3apa>KeH- 
hbix caMH,OB noAca>KHBajiH k He3apa>KeHHBiM caMKaM h oScjieAOBajin Tex h APymx 
Ha HajiHHne Bnpyca nepe3 10, 16 h 30 cyTOK nocjie KonyjmpHH. 

MaTepnaJi 3JieKTpoHHO-MHKpocKonHHecKoro nccjieAOBaHHH 6pajm nepe3 

1—5 cyTOK nocjie Hanajia kopmjichhh KJiemen Ha HH(J)HH,HpoBaHHBix >khbothbix. 
OTnpenapnpoBaHHBie opraHBi KJiemen npoMBiBajm 0.1 M KaKOAHJiaTHBiM 6y$epHBiM 
pacTBopoM c pH 7.2, (|)HKCHpoBajiH b 2%-hom pacTBope rJHOTapajiBAernAa, npnro- 
TOBJieHHOM Ha tom me 6y$epe, c nocjieAyiomeH AO(J)HKcaH,neH b 1%-hom pacTBope 
neTBipexoKHCH ocmhh. nocjie o6e3BO>KHBaHHH b cnnpTax bocxoahhjhx KOHpeHTpa- 
h,hh MaTepnaJi 3ajiHBajiH b 3noH-apajiAHT (Mollenhauer, 1964). yJiBTpaTOHKne cpe3Bi 
roTOBHJin Ha yjiBTpaMHKpoTOMe OM-3 «Reichert», KOHTpacTnpoBajin ypaHHJiaijeTa- 
tom h H,HTpaTOM H,HHKa. nojiyneHHBie npenapaTBi H3ynajm b 3jicktpohhom MHKpo- 
CKone JEM-100B npn ycKopmom,eM Hanpn>KeHHH 80 kB. 

B o6m,eH cjio>khocth BnpycojiorHnecKHMH MeTo^aMH 6bijio oScjieAOBaHO 40 caM- 

H, OB H 25 caMOK, a 3JieKTpOHHO-MHKpOCKOnHHeCKHMH — 12 CaMH,OB HKCOAOBBIX KJie- 
Hj,en AByx bhaob (8 3apa>KeHHBix h 4 kohtpojibhbix). Hnpa I. persulcatus 6bijih H3y- 
neHBI TOJIBKO BHpyCOJIOrHHeCKH. KpOBB KpojiHKa, Ha KOTOpOM nHTaJIHCB caMKH 

I . persulcatus , 3apa>KeHHBie noJiOBBiM nyTeM, 6Bijia oScjieAOBaHa Ha Hajmnne aHTH- 
reMarrjiiOTHHHHOB k Bnpycy K9. Thtp Bnpyca onpeAeJinjicn no MeTOAy Phab 
h Mema. 

PE3YJIbTATbI 

n P H BJieKTpOHHO-MHKpOCKOnnneCKOM H3yneHHH yJIBTpaTOHKHX Cpe30B CeMeH- 
hhkob KJiemen Mop^ojiornnecKH 3pejiBie BnpycHBie nacTHpBi 6bijih o6Hapy>KeHBi 
B nOJIOBBIX KJieTKBX, HaXOAHH],HXCH Ha pa3HBIX CTaAHHX pa3BHTHH. B CnepMaTO- 
AHTax MHoroHHCjieHHBie nacTHH,Bi ji0KajiH30BajiHCB b npocBeTax 3HAonjia3MaTHne- 
ckoto peTHKyjiyMa, a TaK>Ke BaKyojmx KOMnjieKca Tojiba>kh, pacnoJiojKeHHBix 
b HenocpeACTBeHHOH Tonorpa^nnecKOH 6jih30Cth ot KpaeBBix ajiBBeoji (cm. pncy- 
hok). CxoAHBie nacTHH,Bi o6Hapy>KHBajiHCB bo BHyTpeHHen nojiocTH cnepMaTHA b ac- 
cou,HaH,HH c Tpy6naTBiMH 3JieMeHTaMH. Pa3MepBi h Mop^ojiornn BnpycHBix nacTHn; 
6bijih aHajiorHHHBi TaKOBBiM Bnpyca KJiem,eBoro 3Hu;e(J)ajiHTa. nocKOJiBKy b pnAe 
cjiynaeB KOJinnecTBO BnpycHBix nacTHH, b cnepMaTOijHTax 6bijio oneHB 3HanHTejiB- 
hbim, ecTB ocHOBaHHH npeAnojiaraTB, hto npn 3apa>KeHHH BnpycoM hhm$ npoHHKHO- 
BeHne 3toto Bnpyca b nojiOBBie KjieTKH nponcxoAHT y>Ke Ha CTaAHH cnepMaToroHneB. 
t. e. Ha caMBix paHHHX 3Tanax cnepMaToreHe3a. 

BnpycojiorHHecKoe o6cjieAOBaHne 15 caMu,OB /. persulcatus , 3apa>KeHHBix Ha 
CTaAHH hhm(Jbi, noKa3a.Tio, hto Bnpyc K9 b THTpe 2.0 — 3.7 IgLD 50/0.03 mji coAep- 


nojiOBaa nepeAaaa Bnpyca KJien],eBoro 3Hn,e$ajmTa y KJieni,eH I. persulcatus 

h H . anatolicum 




CpOK C MOMeHTa 

Hhcjio 

HacTOTa 

«N° onbiTa 

Bha Kjiema 



nOJIOBOH 

KOnyjiHBHH 
(b cyTKax) 

nap 

CaMOK 

nepeaa^H 
(B %) 






C BHpyCOM 

1 

I. persulcatus 

10 

3 

1 

33.3 

2 

Tot >kc 

16 

4 

1 

25.0 

3 

» 

30 

5 

4 

80.0 

B cpe,n;HeM 



12 

6 

50.0 

4 

H. anatolicum 

10 

4 

0 

0 

5 

Tot me 

16 

4 

0 

0 

6 

» 

30 

8 

1 

12.5 

B cpe^HeM 

i 


16 

1 

6.2 
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jkhtch bo Bcex oco6hx. H 3 16 caMijOB H. anatolicum BHpyc K3 nocjie KonyjinijHH 
c He3apa>KeHHBiMH caMKaMH HMejin 12 oco6en (75%). 

Pe3yjibTaTti BHpycojiorimecKoro oScjieAOBaHHH caMOK Kjiemen nocjie Konyjia- 
u,hh c 3apa>KeHHLiMH caMijaMH npeACTaBJieHbi b TaSjmije. 

Kan cjie/jyeT h 3 ^aHHbix TaSjimjbi, nacTOTa nojiOBOH nepeAann Bnpyca K9 
oneHb 3HaHHTejibHa y I. persulcatus (b cpe^HeM 50%) h HeBejinna y H. anatolicum 
(b cpe^HeM 6.2%). 

06cjieAOBaHne cbibopotkh kpobh KpojiHKa, Ha kotopom nHTajincb 3apa>KeHHbie 
nojiOBbiM nyTeM cbmkh I. persulcatus, noKa 3 ajio HajiHHne aHTHreMarrjiiOTHHHHOB 



BiipycHbie HacTimbi, ji 0 Ka:ni 30 BaHHbie b ijiicTepHax 3 HAon:ia 3 MaTHHecKoro peTiinyjiyMa ri BaKyo- 
jihx KOMnjieKca Tojiba^ii cnepMaToijiiTa H. anatolicum (yB. 85 000X). 


k Bnpycy K9. TaKHM o6pa30M, 3apa>neHHbie nojiOBbiM nyTeM caMKH I. persulcatus 
cnoco6Hbi nepe^aBaTb BHpyc K9 npn KpoBOCocaHHH. HacTOTy hoao6hoh nepe^ann 
ycTaHOBHTb He y^ajiocb, nocKOJibny 5 caMOK mrrajiHCb Ha KpojiHKe OAHOBpeMeHHo. 

H 3 5 KJiaflOK, nojiyneHHbix ot 3 apa>neHHbix nojiOBbiM nyTeM caMOK I. persul¬ 
catus, BHpyc K9 coAep>najiH £Be. 


OECyJKJJEHHE 

Ilpn H 3 yneHHH noJiOBoro nyTH nepe^ann Bnpyca Jlanpocc y KOMapoB Aedes 
triseriatus 6 hjio noKa 3 aHO, hto 3 tot BHpyc nepe^aeTca He co cnepMOH, a c cenpeTaMH 
npHAaTOHHbix nojiOBbix >nejie 3 (Thompson, Beaty, 1977). Y 3 apa>neHHbix BnpycoM 
a^pHKaHCKOH jiHXopaAKH CBHHen caMiiiOB Ornithodoros moubata BHpyc 6 biji oSHapy- 
men He TOJibKO b npHAaTOHHbix nojiOBbix >nejie 3 ax, ho h b ceMeHHHKax (Plowright 
e. a., 1974). IIocKOJibKy HHAHKaijHH BHpyca 6 biJia nposefteHa TOJibKO BHpycojiorn- 
necKHMH MeTOAaMH, Bonpoc o penpo^yKiiiHH Bnpyca HenocpeACTBeHHo b nojiOBbix 
KJieTKaX OCTaJICH OTKpbITbIM. Bo 3 MO>KHOCTb KOHTaMHHaiJHH nOJIOBblX >Kejie 3 BHpy- 
com npn BCKpbiTHH KJiem,efi He 6 biJia ycTpaHeHa. 

9jieKTpoHHO-MHKpocKonHHeCKoe H3yneHHe nojiOBOH cncTeMbi 3apa>neHHbix ap6o- 
BnpycoM caMii;0B hkcoaobbix KJiemefl npoBe^eHO hbmh BnepBbie. 06Hapy>KeHHe mho- 
roHHCJieHHbix Mop^ojiorHneCKH 3pejibix BHpyCHbix nacTHii; BHpyca K9 b cnepMaTO- 
u,HTax h cnepMaTH^ax hkcoaobbix KJiemen CBH/jeTejibCTByeT o caMocTOHTejibHOM, 
He CBH3BHHOM c penpo^yKHiHeH BHpyca b npn^aTOHHbix >nejie3ax, ijHKJie pa3MH0>ne- 
hhh 3Toro Bnpyca b ceMeHHHKax. Kan H3BecTH0, conpHKocHOBeHHe cenpeTOs npn- 
AaTOHHbix nojiOBbix >Kejie3 c nojiOBbiMH KJieTKaMH npoHexoAHT b npon,ecce $opMHpo- 
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BaHHH cnepMaTO(f)opa, t. e. Ha CTa^HH npocnepMneB (ATjiac ajieKTpoHHo-MHKpocKo- 
HHHecKOH aHaTOMHH hkco^oblix KJiemen, 1979). TaKHM o6pa30M, Bnpyc K9 nona- 
/taeT b nojiOBLie KJieTKH He b pe3yjiBTaTe KOHTaMHHaijHH HH(|)HitHp ob aHHBiMH cen- 
peTaMH npn^aTOHHLix hojioblix >Kejie3. 9tot Bnpyc npoHHKaeT b reHepaTHBHLie 
KJieTKH Ha paHHHX CTa^HHX cnepMaToreHe3a. PenjiHKaitHH h HaKonjieHne Bnpyca 
Hji;yT napajuiejibHo c npoijeccoM npeBpamemm reHepaTHBHLix KJieTOK. IIo,n;o6HaH 
conpH>KeHHocTB penpo/tyKipm Bnpyca co cnepMaToreHe30M CBH^eTejiBCTByeT o 3Ha- 
HHTeJIBHOH 3BOJIK)I3;HOHHOH ^aBHOCTH CBH3eH 3TOTO BHpyCa C reHepaTHBHOH CHCTeMOH 
CBMIJOB hkco^hh. 

KaK Sbijio ycTaHOBjieHo, nojiOBaH nepe^ana Bnpyca K9 y hkco^obbix KJienjeH 
oSecneHHBaeT TpaHCMHCCHBHyio nepe^any h nona^aHne Bnpyca b HHija. 

TaKHM o6pa30M, nojiOByio nepe^any Bnpyca K9 y hkco^obbix KJienjeH cjienyeT 
HpH3HaTB OAHHM H3 OHeHB Ba>KHBIX MeXaHH3MOB, oSeCHeHHBaKHItHX CTaSHJIBHOCTB 
BHpycHOH nonyjmijHH b npnpo^HOM onare HH^eKitHH* 
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SEXUAL TRANSMISSION OF TICK-BORNE ENCEPHALITIS VIRUS 
IN IXODIDS (IXODIDAE) 

S. P. Chunikhin, L. F. Stefutkina, M. B. Korolev, I. A. Reshetnikov, 

G. A. Khozinskaya 

SUMMARY 

Sexual transmission of tick-borne encephalitis virus from infected ixodid males to nonin- 
fected females is shown: in Ixodes persulcatus in 50% (6 of 12) and in Hyalomma anatolicum 
in 6.2% (1 of 16). The sexual transmission of tickborne encephalitis virus is shown to provide 
a transmissible transfer of the virus into eggs in ixodid ticks. 

Electron microscope studies of the sexual system of ixodid males infected with the virus 
have revealed numerous morphologically mature virus particles in lumens of endoplasmic re¬ 
ticulum, in vacuoles of Golgi complex of spermatocytes and in association with tubular elements 
of spermatids- 
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